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Finding a heat-shock absorber
 
oad the heat-shock protein Hsp70 with a peptide from a 
tumor-specific antigen, then inject it into a mouse bearing a 
tumor with the same antigen, and the mouse will mount a vigorous 
immune response that can significantly reduce tumor progression. 
The result is promising, but how does it work? Studying human 
Hsp70, Becker et al. (page 1277) now show that the cell surface 
protein CD40 binds specifically to peptide-loaded Hsp70, 
apparently mediating the uptake of the bound peptide into 
antigen-presenting cells.
The binding of Hsp70 to CD40 occurs at the ATPase domain 
of Hsp70, and is strongly dependent on the presence of a peptide 
substrate on the heat-shock protein. This could explain why 
previous efforts, where Hsp70 binding was examined in the 
absence of nucleotides and peptide substrate, failed to identify the 
interaction. As the cochaperone protein Hip competes with 
CD40 for Hsp70 binding, CD40 and Hip apparently recognize 
overlapping binding sites. The authors propose that the peptide-
binding domain of Hsp70, when free of peptide, masks the 
Hsp70 ATPase domain, thus preventing recognition by CD40. 
Peptide binding exposes the ATPase domain and allows CD40 
to bind, ensuring that only the peptide-bound form of Hsp70 is 
taken up by antigen-presenting cells for processing. 
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Peptide-bound Hsp70 (red) binds cells expressing CD40 (green).
 
An endosomal switchboard
 
tudies on the internalization of signaling 
receptors generally suggest that receptor 
endocytosis attenuates signaling. On page 
1239, Hayes et al. turn this concept on 
S
TGF  signaling (green) takes place in 
endosomes (red).
 
Herpes spoils excitement
 
eople infected with the cold sore–causing herpes simplex 
virus 1 (HSV-1) often complain of abnormal sensations 
around the site of initial infection, a symptom apparently 
caused by the virus’s ability to reduce the excitability of infected 
neurons. On page 1251, Storey et al. describe the molecular 
mechanism responsible for this phenomenon. Their findings 
may also be relevant to the normal rearrangements of voltage-
dependent sodium channels that occur during neuronal 
development.
The authors found that neurons from the 
rat dorsal root ganglion show a profound 
and rapid loss of voltage-dependent 
sodium currents 
 
 
 
24 h after infection with 
HSV-1. Loss of excitability in these neurons 
correlates with the loss of sodium channels 
from the cell surface. Blocking endocytosis 
or preventing the production of HSV-1 late 
proteins prevents the loss of excitability, 
and a mutant virus lacking the neuro-
virulence factor ICP 34.5 does not cause 
the loss of sodium channels seen in wild-
type viral infections.
Previous work has shown that HSV-1 
modifies the ubiquitin–proteasome 
pathway, leading to the destruction of 
many cellular proteins, and this may 
also explain the internalization of sodium 
channels. If the virus is tapping into a 
normal cellular pathway, then the same ubiquitin–proteasome 
pathway may also explain the rapid disappearance of sodium 
channels at nodes of Ranvier during development. 
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HSV-1 infection 
(bottom) prompts 
a loss of sodium 
channels (green).
 
its head, showing that inhibiting endocytosis 
actually impairs TGF
 
 
 
 receptor signaling. 
The findings suggest that endosomes 
may in fact serve as specialized signaling 
compartments that amplify and propagate 
certain types of cellular signals.
The authors found that the endogenous 
TGF
 
 
 
 receptor in cultured cells localizes to 
endosomes containing the early endosomal 
marker EEA1. SARA, a soluble cytoplasmic 
protein required for TGF
 
 
 
 function, 
is found almost exclusively in the same 
EEA1-enriched endosomes. Disrupting 
TGF
 
 
 
 receptor endocytosis impairs 
downstream signaling events normally 
mediated by the receptor. This result 
is reminiscent of the disruption of anti-
apoptotic signaling recently noted in 
cells that lack clathrin function (Wettey, 
F.R., et al. 2002. 
 
Science
 
 297:1521–1525).
This is the first time membrane 
trafficking has been shown to be required 
for the productive association of two 
components of a signaling pathway, and 
it suggests that the function of the 
endosome in signaling may need to be 
reevaluated. Hayes et al. propose two 
models to explain their results: either 
SARA and other signaling components 
are restricted to the endosome, requiring 
TGF
 
 
 
 receptor internalization to form 
the signaling complex, or the TGF
 
 
 
 
receptor signaling complex forms at the 
plasma membrane, but requires the bio-
chemical conditions of the endosome to 
produce a signal. 
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